Abstract:
INTRODUCTION
Decision making is a complex psychological process, involving both deliberative and emotional components. For a long time, decision making has been conceived as a primarily cognitive process, requiring to estimate which among various options would have led to the best outcome, i.e. the maximization of one's own profit. This conception has been supported by another one, deeply rooted in our western culture, i.e. the negatively interfering role of emotions (or "passions") on human behavior. Such a conception has been strongly revised over the past decades, that have showed an increase of researches about the role of emotions in decision-making [1, 2] .
It is possible to distinguish between two main ways in which emotions are involved in decision-making. The first one regards expected emotions, i.e. the predictions about the emotional consequences of a certain outcome after the decision. The second one regards immediate emotions, i.e. the feelings that people experience during the decisionmaking process. Nowadays, in the psychological scientific literature there is a remarkable agreement on the role of emotions as powerful drivers of human decision-making across all its phases, i.e. before making the decision, during the decisional process and at the end, once the results of the decision are discovered.
Among the most unpleasant emotional experiences in decision making we can find the situations when the obtained outcome is not the one we expected. In this case, we experience emotions such as regret and disappointment that typically occur when we compare the actual outcome with other possible outcome/s that could have occurred had we only decided differently [3] . Regret and disappointment are close to each other, because their hedonic valence is the same (i.e. negative), but with a different intensity [4, 5] . What makes the distinction between the two emotions possible is the differential agency attribution, i.e. personal agency for regret and external agency for disappointment [6] .
Sense of agency is a key psychological component of human behavior, as it refers to the feeling that we voluntarily control our actions and, through them, events in the world [7] . So, sense of agency is relevant for decision making, as it allows us to establish a link between our intentions and our actions, and between our actions and their final outcomes. This second link, between actions and outcomes, constitutes an important signal that informs the sense of agency, because if outcomes match our expectations, our sense of agency is reinforced (the feeling that "I did that"), whereas a mismatch impoverishes our sense of agency [8, 9] . However, people often tend to overestimate their sense of agency, thus falling in the bias of the so-called "illusion of control" [10] , i.e. the tendency to believe that they can control or at least influence outcomes that they undoubtedly have no influence over. This unrealistic perceived control of events that cannot be under our control is evident in decision making, for example when people prefer to pick their lottery numbers than have them randomly allocated, and are willing to even pay for such an opportunity, or when rolling dice in craps, as they tend to throw harder for high numbers and softer for low numbers. This illusion is so pervasive that it lays at the heart of superstitious thinking also in the adult world. As regards the development of the sense of agency, researches have shown that young children present a reduced awareness about the possibilities to determine outcomes through actions, and that this altered sense of agency drives them easily towards the illusion of control [11, 12] . The valence of the outcome plays a role as well, as young children tend to consider an outcome as intended when it satisfies their desire [13] , and it has been also shown that the valence of the outcome drives children's judgements and decisions in bargaining games -see for example [14 -16] .
So, as regards counterfactual emotions such as regret and disappointment, it may be that children do not truly experience them, but rather a negative feeling related to the frustration of not obtaining a desired outcome. A crucial point here is the understanding of agency as a necessary condition to experience such type of emotions: [17] showed that children that experience regret made a different decision the day after in the same task, but this remained true independent of who was responsible for the choice, i.e. the child, a dice, a dice launched by another person. However, if children themselves decided, i.e. they did not use a dice nor let another person use it, the intensity of the emotion was higher. This result is interesting, because it puts the light again on the role of the sense of agency in the emotions involved in decision making.
As regards disappointment, to the best of our knowledge, so far only one study has explored it: [18] showed that around seven/eight years of age children understand the different situational antecedents of regret and disappointment, but they are still not able to adopt adequate strategies in order to manage anticipatory regret and anticipatory disappointment until nine/ten years.
We think that the study of children's sense of agency and of the possible presence of the bias of the "illusion of control" could contribute to the understanding of counterfactual emotions in decision making, especially of disappointment, that has been marginally studied in developmental decision making so far. The emotion of disappointment, in fact, should not be influenced by the understanding of one's own responsibility as in the case of regret, so it should simply depend on the bad outcome of the decision irrespective of whether the subject had the opportunity to choose or not. So, the aim of this study is to evaluate the valence of disappointment in relation to the possibility of choosing or not, and the different ratings of this emotion at various moments of the decision-making process, i.e. before making a choice, after making the choice but not knowing the outcome, and after knowing the (bad) outcome.
MATERIAL AND METHODS

Participants
The participants were 107 children attending the 2 nd , 3 rd , 4 th , 5 th years of a primary school in the North of Italy. They were neither referred to social services, nor reported for learning and socio-relational difficulties. Parents' informed written consent was obtained for each participant, and directors of the schools granted permission to carry on the research.
The research was conducted according to APA ethical standards, and was approved by the local ethics committee. The study was conformed to the ethical principles of the 1964 Helsinki Declaration.
In order to create a homogeneous group under the cognitive and the linguistic profile, the Coloured Progressive Matrices -CPM [19] and the Peabody Picture Vocabulary Test -PPVT [20] were respectively used. On the basis of this assessment, nine children (3 strangers and 6 Italians) were excluded from the sample since their performance to the CPM resulted at the 25 th percentile.
Two age-groups were created: young (2 nd and 3 rd classes, N = 54, 19 males, 35 females) with a mean age of 7 years and 7 months (sd = 6.95 months), and old (4 th and 5 th classes, N = 44, 21 males, 23 females) with a mean age of 9 years and 9 months (sd = 8.23 months).
Procedure
A simple decision making task was created for the purposes of the present study. The scenario was derived from [21] , adjusted for children. The experimenter explained that the children would play an amusement-park lottery, where he/she can win some candies (good outcome = 10 candies; bad outcome = 1 candy). The task included two conditions. In the choice condition, the child could decide which of two remaining tickets to choose in order to win some candies. In the no choice condition, the child could not decide which ticket to choose as another child had decided first, and so they would receive the remaining ticket.
In both contitions the outcome was always bad (one candy), and the child was asked to rate his/her emotions on a thermometer ranging from 1 (negative/bad feelings) to 7 (positive/good feelings) with smiles depicted on it. Adequate understanding of the emotion thermometer was assessed before the administration of the task.
The child was asked to rate his/her emotions across the entire decision process, i.e. at three levels: level 1: before making the decision (in the choice condition) and before being given the remaining ticket (in the no choice condition). level 2: when having the ticket in his/her hands, but before discovering the outcome. level 3: after discovering the outcome.
Tasks were submitted individually in one session in a quiet room at school. Each child played the two tasks, i.e. the choice task and the no choice task as a within subjects design. The order of the two task conditions was counterbalanced across subjects.
RESULTS
Since preliminary analyses showed no statistically significant difference between the level 1 and level 2 in both experimental conditions (p >.05), an average score between the self-attribution of positive emotional state at level 1 and level 2 was computed, both for the choice condition and for that of no choice condition. From a descriptive overview (Table 1) , the means of the emotions before discovering the bad outcome in the choice condition are higher than the means of the emotions before discovering the bad outcome in the no choice condition in both age groups. Paired samples T-tests confirm this trend: the self-attribution of a positive emotional state is significantly higher in the choice condition than in the no choice condition (young: paired samples t=7.26, df =48, p <.001; old: t=6.93, df=48, p <.001). This may suggest that the possibility to pick up the ticket could make children happier in general, by promoting an "illusion of control", which is absent in the no choice condition. Then, after discovering the bad outcome, the emotions collapse, settling at substantially similar values, independently of the experimental condition for both age groups. In order to better understand if children experience different intensity of emotions -namely disappointmentbetween the choice and the no choice conditions, we calculated the relative difference between the self-attribution of a positive emotional state before and after discovering the bad outcome for the choice condition and for the no choice condition separately. These two differences should be the measure of the intensity of the effect that the bad outcome has on the initial emotion in the two different conditions, i.e. in the choice condition and in the no choice condition.
We ran a General Linear Model for repeated measures comparing the indexes of the intensity of emotions, i.e. the choice difference and the no choice difference, as dependent variables, and age and gender as between-subject factors.
We found a significant main effect of the experimental condition (F (1, 94) = 88.88, p = .001, ηρ 2 = .486, θ = 1),
showing that the initial condition, i.e. having or not having the possibility to choose, drives the intensity of the effect that the bad outcome has on the initial emotion. In the choice condition, in fact, the initial ratings of emotions are higher than in the no choice condition, so the final difference between the ratings of emotions at two points of the decisional process is higher than the final difference in the no choice condition. This evidence seems to support the idea that children fall into the bias of the "illusion of control". In fact, the sense of agency may have played a role in this experience: the possibility to choose the ticket seems to sustain the emotional rates at the beginning of the decision making process, thus making children happier compared to the situation with no possibility to choose.
DISCUSSION AND CONCLUSION
The understanding of complex emotions involved in decision-making is a challenging achievement during childhood. With regard to the understanding of negative emotions such as disappointment, our results show that children between seven/nine years of age experience different intensity of this emotion based to the possibility of choosing or not. Our findings are in line with those reported by [18] about disappointment, but we cannot claim anything about the way children use this emotion, as we did not directly evaluate the anticipation of such emotion and the use of such anticipation on subsequent decision-making as did [18] . Instead, we tried to examine the intensity of the emotional experience across the decision-making process, i.e. immediate emotions or the feelings that people experience during the decision-making process, following the distinction proposed by [1] . Monitoring children's ratings of emotions at various points of the decisional process has offered a relevant result, which can be explained by referring to the function of agency, analogous to what happens in adults [6] . Notably, the difference in the ratings of the emotions before and after knowing the outcome is higher in the choice condition than in the no choice condition, and this can be likely explained by referring to the antecedent condition of the decision itself. Children have presumably experienced a sense of agency for their choice, thus leading to an illusion of control for the decision process and to so-called "wishful thinking". This likely raised the level of the emotions until the moment of the discovery of the bad outcome: the higher the emotions before knowing it, the higher the difference between "before" and "after" the decision. However, we did not find an age effect, as found by [12] , and this could be probably attributed to the different research paradigms used in the two studies.
The illusion of control seems to be quite pervasive of human behavior and hard to be eliminated also in adults, as demonstrated by [22] : their participants were exposed to undesired outcomes that occurred independently of their behavior, and they were warned that the outcomes might have alternative causes, other than the participants' actions, a strategy that has been shown to reduce positive illusions. However, when participants received this information in an experiment in which the outcomes were undesired, their illusion was enhanced rather than reduced.
This study has also some limitations. In order to be sure that all children -especially younger ones -understood the request to rate the intensity of their emotion at various moments of the decisional process, we used the thermometer of emotions, without asking to label them. So, we found that the participants completed the emotional state scale differently when they had the possibility to choose their ticket vs. when they had not, thus showing that the possibility to choose influences the subsequent emotional experience. However, we do not have the report about the precise labelled emotion (disappointment), that could also have been mixed with other ones (such as anger, or sadness). Future research could consider to use a post-manipulation measure that potentially captures, via self report, what the participants are exactly feeling, in order to better understand the development of decision-making abilities and of the emotions involved in these complex processes.
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